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x-archive-meta-abstract: A Burnett apparatus has been developed for the determination of the compressibility factor of gases, including corrosive halogenic gases, to an accuracy of 0.1 percent to 0.01 percent at temperatures from 0 to 225 �C and for pressures up to 250 bars. The apparatus has been used throughout this temperature and pressure range and at temperatures within 15 �C of the critical temperature of the sample gas. The apparatus features a rugged yet highly sensitive and reproducible null-type pressure transducer to isolate the sample gas without introducing a pressure uncertainty greater than the precision of the pressure measurements, which is better than 1 part in 50,000. The pressure measurements are accurate to at least 1 part in 20,000. The reduction of the data is discussed extensively. The capability of the apparatus has been evaluated in terms of the compressibility factor represented by a finite pressure or density virial expansion and derived from argon data at 25 �C and pressures up to 250 bars and in terms of the second virial coefficient of carbon dioxide based on data at 50 �C and pressures below 35 bars. The value obtained for this second virial coefficient, -102.2 � 0.2 cm3/mol, compares favorably with the value of -102.5 cm3/mol obtained from a recent correlation and is in substantial disagreement with the value of -100.7 � 0.4 cm3/mol determined by Dadson and co-workers from the Burnett method and the piezometer method.
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